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PROBLEM TO BE SOLVED: To provide a solar cell 
excellent in characteristics and reliability in which a 
semiconductor, containing elements from group lb, group 



IHb and group VIb f is employed, and a method of 
manufacturing the same. 
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main surface 1 1 a of the substrate 1 1 , a second 
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containing elements from group lb, group IHb and group 
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n, Ga) S e,i (t^KiRB 1 4) ^^fiSU/c 

[0 05 6 ] Sr, In. Ga. fcJcO'S e £^iHH?£ 
tf-C£E**W»0**»6MoB±Ki(Hi3-&yt. C©i 
#, SKS^SSO-CiL/c. ita^cte^r. Se 
©)I^J*2. 66X10" 3 Pa (2xlO" 5 Torr) 
iO, In©l±^3=S:l. 0 64xl0-"Pa (8X10 
■'Torr) iU Ga©JI^J*3. 99xiO ! Pa 

(3xlO"'Torr)i Vtz. *<D&> »«SS4 6 
0 0 o ac±lf. Se©H^J*S2. 66xio 3 Pa (2 
x 1 0" 5 To r r) . C u ©Efrj&J 3 . 9 9 x l 0" S P 



(6) 



a (3X 1 O-'To r r ) £&£&#"r\ S efci^C 
u&WmSWt:. mRMBL&Q 0 CTCCCfSofc 

«In. Ga, *J:a f Se*iifllSl*fc. C©J:5K: 
LT, Cu (In. Ga) S e ^Wk^fSLhtc. 
[0 05 7 ]*K, ffc33SWWffiK:j:- 3 T > cu (I 
n. Ga) Se^liCCdSl (Hl<D$«ftll 
5) 4Mb, cniCJ:-.tpn^Mlfc t S0C 
«C. ZnOI (HI2 1 6) i. I TOM (3 

9§igm« 17) * J* * # y > ^-cJB^mtS Life. 
*^tC, Au*>>6&£IR9ai<«ffi£)fa&D/c c , C©± 

5 cc or , mmrn 1 ©*«wKt *fp« l fc. 

[0 05 8] COljsMWbUCo^X \ Air Mass 
(AM) =1. 5. 10 0mW/cm ! OlMISM 

2. 3mA/cm', MHftljEtfO. 6 10V. [MS 
Wf- (Fill Factor) ifiO . 7 5 0, 

[0 05 9] CO J; 5 tc. SQfetaj 1 S# 

KOMffifC^T-SCiKio-f , Cu (I 
n, Ga) S ejHBuSJNFicfc^-CS eIStiXf>U 
h (»(*) i^tSCi^J-C*^ 36 



10 



20 
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[0 06 0 ] <SOt«2> ioi«2-cia. Jl«*!£l© 
±IS§** 2 0 *fBR L fc- Wc o 1, >T iSW -T S . 
[0 06 1 ] tlT. »*1 lilt, nj»tt*wr** 
b (J93 : 1 0 0 um) £*«U/c * 

<mte<fc 0^2 ©»!*)■ 1 2 a*>%fcO'l 2 b) *ftm 
Ufa. 7 yfbj^B©J?3ii, 0. 2Mmilfc. ^K, 

— -R<D? v\mmtMC, Moi (J»3 : 0.8 Mm) £ 

[0 06 2 ] &tc, ®2 1 £ L/T, MoJl±tCNa 2 S 

[0 06 3 ] HJfefBJ 1 tmm<0^icJ:r>X, C 

u (In, Ga) SeJ, CdSI, Z n OH, IT 

T. Jlite)f5Sll<D*ISSHfe^'F«L.fc 0 — Na,S 
i^MtfK, ±lB*ffiiiai«©*ffi-C*»«ll!*^ 

[0 0 6 4] c*i6 2o©^:Psm?feico(,ir, am= 

1. 5, 1 0 0mW/cm z ©«fH±l^£fflt>T!t#tt 



[0 06 5] 

can 





Na 2 


SH 


*y 


ML 




0. 96 


0. 96 




32. 3 


32. 4 




0, 615 


0. 592 




0. 752 


0. 740 




14. 9 


14. 2 



CO 0 6 6 ] «1*»&IB6JWCJ:3CC, Na^Sie 

# »; ***&c J: &Sf*©#{b*5 J: VJR*«E6 < c <t #r 
[0 06 7 ] (»W3) S6Kl«3rw. *H0g»l© 

"To 

[0 0 6 8 ] if, Sttl lilt, i*jfli$!££Wir&* 
<5r>l^>- h 5 1 (/pa : 1 0 0/im) £«ffiLfc 0 



yvimmSZ (»lfe<t^|fl2<Dl(M«Bl 2a*5<tCf 

i 2 b) *ftZf&otc 0 y vimms 2<Dmzte, o. 2 

40 >X^>y ^iaot- 77©^ y^tSyi_bCC, MoJ15 3 
(J52 : 0 .8 am) &Mi&Ltc 0 
[0 06 9 ]*5C, Nd : YA G U-1f*m>TMo JB 
5 3CD— h^-f^Kec|»*U. MoJB5 3££s# 
ttfcfflRJc$J»Lfc (05 (a) „ COi^cO^F 

[0 07 0] mmm l ^IH«cD^iCc J;^, 3fc 

®:flX/Br*)^Cu (In, Ga) S e a JB5 4«rfP»U 
tc 0 56(c, ffc^SWmSfetcJco-C. Cu (In, G 
a) Se 2 g_ttCCdS®5 5 (SlO^fl 5) 
50 SJ&jKU pn^fWLfc (H5 (b)#flS) 0 



n 



[007 1] ^K, Jt>~ft)l?.i7^J-7mcJ:~?X. 
Cu (In, Ga) Se,i54iCdS155i%, 

mo«5 3*ft&Ltcm<D-r<m*¥ftic®i : iUstc. c 

ftJCioT, Cu (In, Ga) Se 1 154iCdS 

as stzmmmcmmtftmbtc (as u)# 
m) „ 

[0072] ;x5c. znom m2<D¥mwmi 6) t 

I TOU (jg^SM 1 7 ) i©il!5 6l:, XrC, 

Z'jyy&TBi&Ltc. fit, y^^x^H':/ 
ffifCJc-^T, mmm5 6©— g|5±, Cu(In, Ga) 
S ej J15 4*J<i:^CdSg5 5(D-g|5i^. ttttX 
h^^WCl&Sl^c (0 5 (d) #M) o MttmtC 
«, 05 ( c ) <DT.miCisl>r: C u (In, G a ) S e * 
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* ! 154iCdSI55d VtdgXD-f <*1t£ W 

[0 07 3]fti(C, aXf3WLm©5 8*s<£tf5 9*0 

mmimmzm?z>±mnm*ftm:Vtc (05 

(e) #fig) „ 

[0 074] 3 H»{t*m^or*|i»S?t!2£fP 
tgOfc,, Cti^>2-o(D±f^mM(,C-o^X, AM- 1 . 
5 . 10 0 mW/ c m'©liM^£ffll>T#tt£iiJ 
10 ffliJ^**^2(C^;-r„ 
[0 07 5 ] 
[«2] 











4. 1 


4. 1 


&*K«9E(mA) 


40. 4 


138 




1. 926 


O. 601 




0. 640 


0. 622 




12. 2 


12. 6 



[0 07 6] m.2frhWhi»t£&')t<C, hizfr* 

0^mmt & c t ic j: o -c . mti'mFEfrm^±mm«ifr 

fciSax^W- (bus bar)OCj:£ffi«n 

* & £***r i> t , *^m?ib©ffla*5^ir < a * a £ 

HSU bT S ##s WW £ ft -5 o 

[0077] (mmm4 > sot0>j4T*«, mmnm2 r 

-5. 

[0 07 8] $-T, »*1 liLT, DJ9£tt£ ; ffT£* 

h (JS3 : 1 0 0 Mm) &mmi,it. ,x 



« v * >; > ^i* (c J; ^ty-^-fA*? Xf (*&£*! 
3 2) £Mo8 (1111 3) ££0J&L)t. 
-YAtf^XJKDJSSttO. 5um<fcU MoM(Dj??« 
1 /imi L/c. 

[0 07 9 ] ,xtc> mmt 1 i^OMKior, C 
u (In, Ga) SeJ, CdSl, Z n OH, IT 
OB, is^zmitiiL'&m&mfS.Ltc. C©J:^(Cir 

wmm 2 o^mmmzftm u tc. 

[0 08 0 ] ~7j, V-^7-f A^XgCDf^fc^liCA 
Cil^2oO*l«l»(CO^t, AM=1. 

5, ioo mwycm'comm^m^t^m^-cm^^m 
is.vtc. a'j^ts**^3(c^-r 0 

[0 08 1 ] 
[«3] 









Al 2 0 3 


ffiflKcm*) 


0. 96 


0. 96 




32. 3 


32. 4 




0. 610 


0. 592 




O. 750 


O. 740 




14. 8 


14. 2 



[0 0 8 2 ] H3^6^e>^Cj:5CC, I a«OT5R£d 

[0 0 8 3 ] j»«5m 3?JBB»2<0 

[0 0 8 4] ST, £41 lilt, oJMtt*WT*^ 



50 



h {mS : 1 0 0 Mm) ?r^«L,/c 0 Jfc 

fc Q A 1 a O,JB<3r>«3», 0. 5/imiUc 0 #C&C, 2$ 
Moi (»S : 1 urn) %&m0tc o 
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[0 08 5] ^Cc, MoHiiic, g41£UrNa 1 S 
u (In, Ga) Se,l, CdSl, ZnOJg, IT 
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* [0 08 7 ] — N a, SISfWftC, ±l2^ffi 
i ISI«©*ffiT*|»«ft*f¥« L/C C n 6 2 -o©*|£§ 
«fe(COt>TAM= 1 . 5. 10 0mW/cm'©lffl 

[0 08 8 ] 
[«4] 





Na 2 SJi 




Mil 




0. 96 


0. 96 




32. 3 


32. 4 




0. 615 


0. 592 




O. 752 


0. 740 




14. 9 


14. 2 



[0 0 8 9] *4#>£>BJi6:Mcj;5ic. Na.Sl^i 

[0090] (^jsfe^i 6 > siitt&j 6 -c», mmm 2 © 

*H§«afe* ffiS L tcm<D—ffllC o t >T , 07 4#M L % 
*^6SiBj-r^ 0 ^ife^|6-C«. Ufctfc&ltlflSSiPf&ft 20 
S*HWt»*f¥KLfc. «Jixe©Wrfflia*ia7{c^ 

-r. 

[0091] sr. &&i liir, wMi^w-r*,* 

7->W->- h 7 1 : 1 0 0 Mm) ^fltL/c 

f^WV-hTlCD^IK, A 1,Oj172 (S&kiH 
32) t, MoJ17 3 (iflfl 3) i«i5tLfc. A 

1,03)17 2 ©Jg£«, 0. 5/imit, MoI730 
/¥£W:l m mi L/c. 

[0 09 2] MoI73 ©— 8P4X h 5 -Y 30 

BfciiL. Mo»7 3*JSM«{ca»{c4jaL/t (07 

( a ) #M) . 

[0 09 3 ] ;JWC. Cu (In, Ga) SeJ74i 
Cd S17 5i£B(£L/c (0 7 (b) #J®) . -&L 
r, Cu (In, Ga) Se,I74iCdS175i 
^WtJttcSGRKSMWLft: (07 (c) #M) . 

[0 0 9 4] ^(C, ZnOl (02©**#JS1 6) i 

I TOg («0J!«SJ1 1 7 ) i©«JBJg7 6 L 
fc. «Blg7 6©-g|$i, Cu (In, Ga) 

S e,«7 4*J«fcVCd SB7 5©— g|Ji4 % ef-a-c^ 40 

(-^-^ttfcl&icL/c (0 7 (d) #JK0 . Cft&Cj;o 

r. **ra**^>u;*i'- v 7 i±KBj«sn. dc 

yjtCSWlStl&tMR©^,, h-fe;U7 7£0f£L/c„ 
[0 09 51MK, lXf)mL*fii7 8fe<fc^7 9 40 

«£L, IHIffc«j6*WT4*»***f^KL/t (07 
( e ) #M) . 07 ( a ) ~0 7 ( e ) ©Ig«. 05 
(a) -05 (e) ©X?ii|5j«©^ffi-C|f o/c 0 
[0 0 9 6 ] ±«HJft^-cf^»Lfc*BWKft©»tt* 

aWSLfcIS*. JUfefi«l3©*llSmilSHi«:, 

tt^ffen/c so 



[0097] fei± s *miG>nn<Dmm< l c-mxw*:m 

ifxmWLtcfiK ±K*W©JB*iC|RJ£3tt 
■T3|s:^Bj©g^Bff!jJBSlK3l-5#f6©SI*fi0)!§fCjlffl-rS 

[0 09 8 ] 

[»Hl©a&*2 JiLhi&BJJ L/cJ: 9 K s *&W<Dm 1 *sJ: 
tf#2©*HWilM<:j:*i«. Wtt*»«tiy t fMltt36*i««r»* 

m*^»i=»n-s»„ s/c Rj»t£**rrsj*t>»**fli 

l^CiW^t, "5J«tt4#LS«/j:*^?1b40)S 
«, *mtt©S#±CC^»*50gE3tir(->-S/cto. « 
[0 0 9 9 ] *»l8«3!>*HI«1ll©«jt*ffitcJ:ii 

[01] ^WO*HW*Koi»r— «**rBfffiH 

[02] *&w<D*!&Mmic-3i>xm<D~mzffi-r»i 

ffl0r*s„ 

[03] ^WO^HWakK-JCi-C*©*©— «4rw 
•TBfffi0-C*^ o 

[04] *n^©^:»a?fe(coc^-c$6(c-e'©ffe©— 
«4^-r»fffi0-c*s„ 

[0 5] *fH8©*HW«l{coc»-r«Jt*ffi©— W* 
[06] 0 5 iC^ L /c»i»X?I©— Xa4^-T¥ffi0 

[0 7] *&w<D±m&mic our *B££ffi©ft ©— 
[ff#©i»B^] 

1 0, 2 0, 3 0, 4 0 ±R»«rlfe 
11,51.71 
1 1 a — ^ffi 
1 1 b ffeXffl 

12a mi <D*mm 



(9) 



15 

1 2 b m2<D$mm 

13. 53. 73 mmm 

14. 54. 74 ytmm 

1 5.5 5,7 5 mi <D¥m#m 

16 m2<D¥mwm 

1 7 mmnm 



* 



* 1 8. 19, 5 8, 
2 1 d (MA) 

4 1 @ (MB) 

32, 52. 72 mmm 

5 6. 7 6 fflJ»S 
5 7.7 7 
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5 9. 7 8. 7 9 mOtUl^S 
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